Phosphatidic acid metabolism regulates the intracellular trafficking and retrotranslocation of CFTR.
The cystic fibrosis transmembrane conductance regulator (CFTR) is transported to the plasma membrane from endoplasmic reticulum (ER) through the Golgi. Crucial to these trafficking events is the role of not only the proteinous factors but also the membrane lipids. However, the involvement of lipids, such as phospholipids, on the regulation of CFTR trafficking has been largely unexplored. Here, we show that the inhibition of phospholipase D (PLD)-mediated phosphatidic acid (PA) formation by 1-butanol inhibited the maturation and export of CFTR from the ER. Exogenously added PA reversed these effects. Moreover, knock down of PLD1 by small interfering RNA decreased the expression of mature CFTR. Interestingly, sustaining the level of PA, by the addition of excess PA in the presence of PA phosphatase inhibitor, attenuated the transport of CFTR from the Golgi to plasma membrane and the retrograde transport of DeltaF508 CFTR to the cytoplasm, a necessary step for the ER-associated degradation of DeltaF508 CFTR. These results indicated that the metabolism of PA modulated the intracellular dynamics and trafficking of CFTR.